Introduction
shows that, the Gibbs free energy of reactions on Fe 2 O 3 and Al 2 O 3 with CaCO 3 decreased with the rise of temperature in normal roasting process (due to decomposition of CaCO 3 over 1200K, so the curve has no drawing above 1200K), and the reactions all can automatically react to generate the corresponding calcium aluminate and calcium ferrite. G rises with the temperature, the higher temperature is, the lower thermodynamic reaction trends. The 
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SiO 2 -CaO system
SiO 2 can react with CaO to form CaO·SiO 2 (CS), 3CaO·2SiO 2 (C 3 S 2 ), 2CaO·SiO 2 (C 2 S) and 3CaO·SiO 2 (C 3 S) in roasting process. The reactions are shown in table 6, and the relationships between △G 0 of the reactions of SiO 2 with CaO and temperature are shown in figure 7. Figure7 shows that, SiO 2 reacts with CaO to form -C 2 S when temperature below 1100K, but -C 2 S comes into being when the temperature above 1100K. At normal roasting temperature, the thermodynamic order of forming calcium silicate is C 2 S, C 3 S, C 3 S 2 , CS. Figure 5 ~ figure 7 show that, CaO reacts with SiO 2 and Al 2 O 3 firstly to form C 2 S, and then C 12 A 7 . Therefore, it is less likely to form aluminium silicates in roasting process.
SiO 2 -calcium aluminates system
In the CaO-Al 2 O 3 system, if there exists some SiO 2 , the newly formed calcium aluminates are likely to react with SiO 2 to transform to calcium silicates and Al 2 O 3 because SiO 2 is more acidity than that of the reaction (3CA 2 +SiO 2 =C 3 S+6Al 2 O 3 ) can not happen when the roasting temperature is above 900K , i.e., the lowest calcium-to-aluminum ratio calcium aluminates cannot transform to the highest calcium-to-silicon ratio (CaO to SiO 2 molecular ratio) calcium silicate; when the temperature is above 1500K, the  is also more than zero; but the other calcium aluminates all can react with SiO 2 to generate calcium silicates at 800~1700K. The thermodynamic sequence of calcium aluminates reaction with SiO 2 is firstly C 3 A, and then C 12 A 7 , CA, CA 2 . (Fig.9) , therefore, C 12 A 7 is the reaction product at normal roasting temperature(1073~1673K) under the conditions that CaO is sufficent in batching and the ternary compounds are not considered. 
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The relationships between   T G and temperature (T) are shown in figure 11 . Figure 11 shows that, except for C 3 AS 3 (Hessonite), all the   T G of the reactions get more negative with the temperature increasing; the thermodynamic order of generating ternary compounds at sintering temperature of 1473K is: C 2 AS(cacoclasite) , C 4 AF, CAS, C 3 AS 3 , C 2 AS, CAS 2 . C 2 AS may also be formed by the reaction of CA and CS, the curve is presented in figure 11 . Figure 11 shows that, the   T G of reaction (Al 2 O 3 +CaO+SiO 2 ) is lower than that of reaction of CA and CS to generate C 2 AS. So C 2 AS does not form from the binary compounds CA and CS, but from the direct combination among Al 2 O 3 , CaO, SiO 2 . Qiusheng Zhou thinks that, C 4 AF is not formed by mutual reaction of calcium ferrites and sodium aluminates, but from the direct reaction of CaO, Al 2 O 3 and Fe 2 O 3 . Thermodynamic analysis of figure 1~figure11 shows that, reactions of Al 2 O 3 , Fe 2 O 3 , SiO 2 and CaO are much easier to form C 2 AS and C 4 AF, as shown in figure 12 . 
